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SUMMARY 

The minimum operating temperature which avoids adverse low- 
temperature effects, such as condensation, has been determined 
at a free-stream Mach number of 0.85 for flow over a 0.137~®®ter 
NACA 0012-64 airfoil mounted at zero incidence in the Langley 
l/3-meter transonic cryogenic tunnel. The onset of low-temperature 
effects is established by comparing the pressure coefficient mea- 
sured at a given orifice for a particular temperature with those 
measured at temperatures sufficiently above where low-temperature 
effects might be expected to occur. The pressure distributions 
over the airfoil are presented in tabular form. In addition, the 
comparisons of the pressure coefficient as a function of total 
temperature are presented graphically for c’.iord locations of 0, 

25, 50, and 75 percent. Over the 1.2 to 4,5 atmosphere total 
pressure range investigated, low-temperature effects are not detected 
until total temperatures are 2 K, or more, below free-stream saturation 
temperatures . 
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HJTRODUCTIOII 

Cryogenic wind tinmels take advantage of the fact that at a 
given pressure and Mach number Reynolds number increases as the 
operating temperature decreases. However, at some low values of 
temperature, depending on tunnel pressure, the test gas ceases to 
properly simulate flow in ambient-temperature air because of low- 
twi..^ ; ■■ /i processes such as condensation. Accurate determination 
of the Dixi. in operating temperatures for proper flow simulation 
is therefore very important in predicting the maximum Reynolds num- 
ber capability of a cryogenic tunnel. An experimental program has 
been tmdertaken at the RASA Langley Research Center to determine 
the minimum operating temperatures for various conditions in cryo- 
genic wind tunnels using nitrogen as the test gas. Both the Langley 
1/3-meter transonic cryogenic tunnel and the National Transonic 
Facility currently under design utilize nitrogen as a test gas as 
explained in references 1 and 2, respectively. During 197^ 

1975 tests were perfonned in the Langley 1/3-meter transonic cryogenic 
tunnel to determine the temperatvire at which low-temperature effects 
are first seen in the pressure distribution over a 0.137-nieter NACA 
0012-6U airfoil being tested at a free-stream Mach number of 0,85. 

During August, 1975 » reference 3 was published to report on the 
progress of this program. From the preliminary analysis of the 
data, it was found that the pressure distributions over the airfoil 
are not altered by low-temperature effects until total temperatures 
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were at least 2K below those associated with free-stream satiiration. 


This result ms obsei*ved over the 1.2 to 4.5 atmosphere total 
pressure range investigated. The airfoil pressure coefficient data 
used for the preliminary analysis were included in graphical form 
in the appendix of reference 3. 

To permit more accurate analysis of the data originally pre- 
sented in graphical form in reference 3a the present report pre- 
sents the same airfoil data in tabular form. Furthermore , addi- 
tional analysis of the data is described herein by plotting changes 
in the pressxire coefficient at a given orifice as a function of total 
temperature and by tahing into account the actml experimental \m- 
certainty in the measured values of pressure coefficient. Although 
the present report does present a more systematic analysis than 
ms included in reference 3j the reader is encouraged to refer to 
reference 3 for details of the original analysis. 


SYMBOLS 


c airfoil chord , 0*137 meter 

P - P» 

C pressure coefficient, 

P 

M Mach number 

p pressure 

q dynamic pressure 

R Reynolds number based on a chord of 0*137 meter 

T temperature 

X linear dimension along airfoil chord line 

T ratio of specific heats 

a root mean sq.uare error 

Subscripts : 

L local conditions 

t total conditions 

® free-stream conditions 
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APPARATUS 

Tunnel 

The Langley l/3-meter transonic cryogenic tunnel was used for these 
tests. A sketch of the ttinnel is presented as figure 1. This con- 
tinuoi.xs flow, fan-driven tunnel uses nitrogen as the test gas and is 
cooled by injecting liquid nitrogen directly into the stream. In- 
jection of liquid nitrogen provides a total temperature range from 
slightly greater than 77 K to 350 K. Since the tunnel may also be 
pressurized to 5 atmospheres, the combined low temperature and high 
pressure can produce a Reynolds number near sonic speeds of over 
328 million per meter (lOO million per foot). Some of the design 
features and operational characteristics of the tunnel are given in 
reference U. 


Airfoil 

A sketch of the 0.137 meter HACA 0012-6U airfoil used for these 
tests is presented as figure 2, As shown in figure 2, there are 
twenty pressure orifices over both the top and the bottom of the 
airfoil. The airfoil was installed between two opposite walls in 
the octagonal test section with the leading edge 0.62 meter from 
the beginning of the test section. 
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Data Acquisition 


i 
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The pressures over the airfoil were measured by using a single 
l.T atmospheres differential pressure transducer and a scanning 
valve system. After the transducer output for all of the airfoil 
orifices was recorded, the tunnel parameters were recorded. The 
total time to acquire all the information for a complete presstire 
distribution was 50 seconds. 


TESTS 


Total temperatures at which condensation or other real -gas 
effects perturb the pressure distribution over the 0. 137-meter MCA 
0012-6it airfoil at zero incidence were determined for pressxu*es 
from 1.2 to U.5 atmospheres. The free-stream Mach number was 0.85 
and the maximum local Mach number over the airfoil was 1.20. 

Since Adcock in reference 5 found no significant real-gas 
deviations in the behavior of gaseous nitrogen for temperatures down 
00 saturation values, the region in which to look, for low-temperature 
effects could he confined to temperatures at or below those cor- 
responding to saturated flow, which occurs first in the maximum local 
Mach number region over the airfoil. The temperature region to be 
investigated is therefore between the three stages of saturation- 
local, free-stream, and reseivoir- as shoTO in figure 3 for the NACA 
0012-64 airfoil. Six different paths of constant Reynolds numbers 
were used to examine the region and are shown in figure 4. Since 
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both Reynolds number and Mach number were held constant along each 
path, any change in the pressure distribution was attributed to 
low-temperature effects. To avoid any possibility of condensation 
affecting the warmer distributions along each path, some pressure 
distributions were normally taken above the local saturation temper- 
ature. Along paths 5 s-iid 6, however, a pressure distribution could not 
be *aken above the local saturation temperature because of the tunnel 
pressure limit of 5 atmospheres. 

EBROR ANALYSIS 

The low-temperature effects observed for the current test con- 
ditions had only a small effect on the pressure distribution over the 
NACA 0012-64 airfoil. Because of the small magnitude of the effects 
seen, establishing the temperature at which these effects begin to 
occur requires careful consideration. In particular, it becomes 
important to be able to distinguish between the deviations in C 
caused by low-temperature effects and the random errors in caused 
by instrumentation and by fluctuations in tunnel operating conditions. 
Consequently, as a means of estimating the random deviations in C^, 
the root mean square (rms) error in due to possible errors in 

instrumentation or tunnel conditions is calculated. 

As a first step in determining the rms error in 0^, the in- 
strumentation inaccxu'acies will be examined. For the pressure trans- 
ducer used in recording the pressurt distribution over the airfoil, 
the measurement accuracy, according to the manufacturer’s speci- 
fications, is 0.5^ of full scale reading, or 0.0035 atmospheres for 
the present test. However, most of the data show such accuracy and 
precision from data point to data point and from day to day that the 
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value of 0.0085 atmospheres seems to he much too large. Furthermore, 
although the scatter in the data will he seen to correlate with the 
magnitude of fluctuations in tvmnel conditions, it does not seem 
to correlate with a possible instrument error, which would pro- 
duce equal scatter in all values of C for a given Mach number 

P 

and total pressure. Consequently, the uncertainty, and hence rms 
error, in the pressure readings due to instrument accuracy is assumed 
to he negligible. 

In addition to possible instrument error, the actual flow con- j 

ditions in the tunnel fluctuate due to limitations in the various i 

tunnel control systems. For example, Mach number was observed to 
fluctuate about a mean value by 0.003, which is used to approxi- 
mate the rms error in Mach number. The frequency of this fluctiia- , | 

tion was observed to be on the order of 2 seconds or less. The ! 

■ j 

uncertainty in Mach number and other tunnel parameters due to in- 
strument error will be considered negligible in comparison to the 
magnitude of the fluctuations due to the tunnel controls. 

A slower fluctuation in tunnel conditions occurred with total 
pressure. During the 50 second data acqusition period, total 

pressure would normally begin to drift from the desired set point. | 

i 

! 

The mean square value of this fluctuation was on the order of 0,010 I 

'i 

I 

atmosphere, depending on the path. The contribution of total j 

j 

pressure drift to the rms error in C has been calculated for the j 

P , 

specific magnitude of drift observed along each path. The period 
of this drift in total pressure was much longer than for the drift 
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in ftee-streem Mach mmiber, typically 10 seconds or longer. 

Tunnel total temperature also varied during the time required 
to obtain a given pressure distribution. The rms error in total 
temperature was approximately 0.5 K* The period of the variation in 
total temperature was again on the order of 10 seconds. Except 
for possible higher order effects due to changes in Reynolds nxmaber, 
a change in total temperatiire does not directly affect the pressure 
coefficient except as it may introduce uncertainty in the actual 
■cest conditions. 

Using the above rms errors in tunnel conditions, one may cal- 
culate the combined rms error in C , This is done in the Appendix 
section of this paper. The results of the calculations are shown 
in the graphs to be presented in the Results section, where the 
uncertainty bars represent the calculated contributions to the rms 
error in from total pressure fluctuations, Mach number fluc- 

tuations, and the combination of the two. 

TABULATED DATA 


The pressure coefficient distributions originally presented 
in graphical form in reference 3 are presented herein in tables 
and are numbered to correspond with the appropriate figure used in 
the appendix of reference 3. For example, the data presented 
graphically in appendix figure AlO in reference 3 is presented in 
this report in table 10. The reader may notice a difference 
in tae last digit of some of the test-condition parameters. 
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such as or , between the tables and the figures. These dif- 
ferences are the result of number truncation in the computer routines 
used to generate tne figures presented in reference 3- The numbers in 
the present report are tnerefore more accurate in the last digit • The 
data presented in reference 3 and herein were acquired on eight dif- 
ferent days. The day on which a particular pressure distribution was 
tauten is included in tne tables* 


The values of C given in the tables were calculated from 
P 

the standard definition 


C = 
P 


P " P 




where p is the static pressure measured at the orifice, is 

the static pressure measured in the plenum, and is the value 

of free-stream dynamic pressure , as calculated by using real-gas 
equations, A discussion of real-gas effects and real -gas equations 
is given by Adcock in reference 5- there was a pressure tubing 
leak for a given orifice location, the value of is replaced 

by asterickSt 


EESULTS 


As a means of detecting changes in the pressure distributions 
along a particular path, plots are drawn showing the change in 
C at particular x/c locations as a function of total temperature. 
For each of the six paths investigated, graphs are made for x/c 
locations of 0.0, 0.25, 0.50 and 0.75. The change in is plotted 

at each orifice by subtracting from an average value of 

calculated from the four warmest distributions taken along the path 
of constant Reynolds and Mach number. This average value is called 
CPAVE. Each graph shows the individual contributions to the pre- 
dicted rms error in due to the fluctuations in total pressure 

and Mach nimber as well as the resulting rms error in due to 

both influences. The magnitudes of these error bars were cal- 
culated as explained in the section on error analysis. The possible 
error in CPAVE itself is on tne order of the combinea error in 

divided by 2 since four samples went into the calculation. This 
possible error is not shown in the graphs. As the values of C - 
CPAVE are plotted as a function of total temperature, any value 
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larger than the predicted rms error in C is plotted as a square 
symbol instead of a circular symbol. 

The determination of the onset of low-temperature effects is 
challenging because of the rather small deviations observed in 
C and the resulting difficulty in separating low-temperature 
effects from scatter in due to fluct\iating tunnel conditions. 

Consequently, the approach taken in this report, as well as in 
reference 3, is to use two criteria for the determination of the 
onset of effects. The first criterion establishes onset at the 
first possiDle signs of systematic deviation in at a given 
orifice, and thus disregards the magnitude of the error bar in 
the measurement. This first criterion is veiy conservative in 
nature and marks the onset of ’’possible" effects. The second 
criterion marks the onset of effects when the deviations in the 
value of C are equal to or greater than the predicted rms error 
in the measurement. This second criterion is not as conservative 
as the first and establishes the onset of more ’’definite” effects. 

A realistic minimum operating boundary would, perhaps, lie somewhere 
between the onset temperatures established by the two criteria. 

A brief svamnary of results will now be given for each path of 
constant Reynolds number. 

Path 1, R=15.6 Million 

The plots of - CPAVE for x/c values of 0,0, 0.25) 0.50, 
and 0.Y5 are shown in figures 5 to 8. Because of the low total 
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presstires along this path, the predicted rms error due to total 
pressure fluctuations is relatively large. Nevertheless, con- 
sistent deviations larger than the combined error in begin 

to occur at a total temperature of 84,2 K for the x/c value of 
0.25. This temperature will be considered as showing "definite" 
effects. The first signs of any systematic effects occur at a 
temperature of 85.2 K at x/c values of 0.25 and O.5O. Thus 
85.2 K will be considered as the beginning of "possible effects." 

Path 2, R=25*9 Million 

The plots of C - CPAVE for x/c values of 0.0, 0.25-. 0,50, 

P 

and 0.75 are shown in figures 9 to 12. The warmest temperature 

where C - CPAVE is larger than the combined rms error occurs 
P 

at a total temperature of 88.6 K for x/c positions of 0.25, 

0.50, and 0.75* This temperature will be considered the onset of 

"definite" low-temperature effects. The first signs of any 

"possible" variation in the value of C - CPAVE may be occurring 

P 

at 91*3 K for the x/c value of 0.50. 

Path 3, E=34.0 Million 

The plots of C^ - CPAVE for x/c values of O.O, 0.25, 0.50, 
and 0.75 are shown in figures 13 to I6. "Definite" effects begin 
to first occw at a total temperature of 93.0 K for x/c locations 


13 


i 


I 


I 


of 0.25 and 0 . 50 . The first signs of "possihle" effects do not 
seem to develop before the 93.0 K total temperature, so ’'possible*' 
effects will also be considered to begin at 93.0 K. 

As will be developed more completely under the description for 
path 4 results, test data taken on the fourth day of testing do 
not always seem to correlate with the data taken on the other 
days. Although the t^io data points taken on the fourth day along 
this path do not seem out of place, the graphs are repeated in 
figures 1? to 20 without the day U data. Very little difference in 
results is obtained for this case. How both "definite" and "possible" 
deviations occur at a total temperature of 92-7 K instead of 93.0 K. 

Path R=38.1 Million 

The plots of C - CPAVE for x/c values of 0.0, 0.25, 0.50, 

P 

and 0.75 are shown in figures 21 to 24. The warmest temperature 
where - CPAVE is greater than the predicted rms error occurs 
at an x/c value of 0.0 and at a total temperature of 97.1 K, 

This point, however, will not be used to designate the onset of 
"definite" effects because of a suspected error in CPAVE. A more 
positive value of CPAVE would, of course, shift C - CPAVE so 

Ir 

that the large positive deviation at 97-1 K is actually within the 
expected scatter. Although the repeatability of the tunnel condi- 
tions is normally so reliable that it is standard procedure to 
compare data taken on different days, there seems to be a con- 
sistent problem in paths 4, 5> and 6 with data taken on the fourth 
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day of testing. For path U, the three warmest pressure distri- 
butions along this path were ta^en during the second day of testing 
while the seven lower temperature distributions were taken on the 
fourth day of running. The author believes there may have been a 
problem with tunnel instrvimentation or tunnel controllability on 
the fourth day. That there is no apparent problem along path 3 
with the day 4 data seems to imply that the difficulty was 
not as severe at the lower total pressures. The simplest solution 
is to handle the fourth day data independent of the rest of the 
data. In the present case this suggests dropping the three warmest 
distributions from the graphs. 

A new set of plots of C - CPAVE for x/c values of 0,0, 0.25, 

F 

0.50, and 0.75 is shown in figures 25 to 28. These plots include 
only the data from the fourth day. It does compromise the data 
base somewhat not to include the warmer distributions which would 
be unmistakenly without condensation effects. Nevertheless, since 
effects in the earlier paths occurred below free-stream saturation, 
it seems reasonable that the two remaining pressure distributions 
warmer than free-stream saturation should provide a basis for 
proper comparison. Using the new set of plots, the first signs 
of "definite” effects occur at an x/c location of 0.0 and a total 
temperature of 93*9 K. The first signs of "possible" effects are 
most clearly seen at a total temperature of 95 K for x/c values 
of 0.25 and 0.50. 
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More data would need to "be taken along path 4 in order to be 
certain that the present temperatiires for "definite” and "possible" 
effects are accurate. 


Path 5, B=42.1 Million 

The plots of C - CPAVE for x/c values of 0.0, 0.25, 0.50, 

P 

and 0.75 are shown in figures 29 to 32. The first signs of effects 
appear in the x/c=0.T5 graph. There are three values of - CPAVE 
which give positiv-s deviations which are outside of the rms error 
in Cp. However, these three values, and only these three values, 
were taken on the fourth day of testing. Consequently, these 
deviations appear to be a further manifestation of some type of 
systematic error that existed during the fourth day of testing. 

Along this path the three distributions in question can be dropped 
without affecting either the warmer values used for calciolating 
CPAVE or the colder distributions. 

The plots of C - CPAVE without the data obtained on the 
P 

fourth day of testing are shown in figures 33 to 36. Deviations 
larger than the combined rms error first occur at a total tempera- 
ture of 95.5 K for x/c values of 0.0 and 0.75. This marks the 
beginning of "definite" effects. "Possible" effects are first 
seen for 95.6 K at an x/c location of 0.0. 

Path 6, R=44.8 Million 

The plots of Cp - CPAVE for x/c values of 0.0, 0,25, 0.50, 
and 0.75 are shown in figures 37 to 4o, The same irregularity in 
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the x/c = 0.75 graph is seen in figure Uo as vas seen in figure 32 
of path 5* Again the two - CPAVE values which show deviations 
larger than the predicted rms error in the positive direction were 
the only two data points along this path that were taken on the 
fourth day of testing. 

The graphs without the data from the fourth day are given in 
figures 4l to 44. The first sign of "possihle” effects are seen 
at a total temperature of 96.2 K for x/c values of 0.0, 0 . 25 , and 
0.75 • "Definite" effects are first seen at 96.2 K for an x/c 
value of 0.25. 


DISCUSSION 

The total conditions where the present method detected either 
"possible” or "definite" effects can be summarized by plotting the 
onset temperatxire for each constant Reynolds number path on a 
graph showing the three stages of saturation — local, free- 
stream, and reservoir. "Possible" effects as calculated by the 
present analysis are plotted in figure 45. Not only is it possible 
to operate below local saturation over the airfoil without low- 
temperature effects, but it is not until about 2 K below free- 
stream saturation that effects are first seen. The onset of "possible" 
effects as calculated from reference 3 are also shown for comparison. 
For paths 1 and 2 the present detection procedure gives a slightly 
earlier indication of effects. 

"Definite" effects as calculated by the present analysis are 
shown in figure 46. These points fall, of co\u?se, at or below the 
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the onset of "possihle” effects. For comparison purposes, the 
points corresponding to the beginning of "definite” effects from 
reference 3 are also shown. Throughout the pressure range the 
present technique is more sensitive to low-tCTiperature effects. 

In addition, because the present report utilized error bars in order 
to fix when the deviations were to be considered "definite," the 
decision to call deviations "definite" could be made more quan- 
titatively than in reference 3. It is worthwhile to note that 
with the present more quantitative technique the onset of "definite" 
effects occurs at a nearly constant temperature difference below 
free-stream saturation, in contrast to the results of reference 3. 

As was mentioned earlier in this report , a practical lower 
total temperature boundary might actually lie below the line of 
"possible" effects. The criterion for determining the beginning of 
"possible" effects was very strict, and may, indeed, be more rigorous 
than required for normal wind-tunnel testing. Of coiirse, if an 
experimentalist does not want to tolerate the slightest possible 
effect, he may want to stay above the line of "possible" effects. 

It should be emphasized, however, that the present results were 
obtained for a 0. 137 -meter NACA 0012-64 airfoil set at a zero angle 
of attack and tested at a nominal free-stream Mach number of 0 . 85 , 
Different types and sizes of airfoils will have to be tested 
before the results can be generalized. 

SUMMARY OF RESULTS 

The m-im'imnn operating temperature which avoids adverse low- 
temperature effects, such as condensation, has been determined at 
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a free-stream Mach manher of 0.85 for flow over a 0.137-Jneter 
NACA 0012-64 airfoil mounted at zei*o incidence in the Langley 1/3- 
meter transonic cryogenic tunnel. The onset of low-temperature 
effects is established by comparing the pressvire coefficient 
measured at a given orifice for a peirtioular temperature with those 
measured at temperatures sufficiently above where low-temperature 
effects might be expected to occur. The pressure distributions 
over the airfoil are presented in tabular form. In addition , the 
comparisons of the pressure coefficient as a function of total 
temperature are presented graphically for chord locations of 0, 25 * 
50, and 75 percent. Over the 1.2 to 4.5 atmosphere total pressure 
range investigated, low-temperature effects are not detected until 
total temperatures are 2 K, or more, below free-stream saturation 
temperattires . 


APPENDIX 


CALCULATING THE ROOT MEAN SQUARE ERROR IN 


By definition the coefficient of pressure is defined as 


C = 
P 


P " P„ 


(Al) 


where p, can be represented as 


P = (f = P^., M„) (A2) 

P„ = (P^ ^ M„) (A3) 

%r ^3 fPt» “=) 


The function f^ can be estimated either theoretically or experi- 
mentally while functions fg and f^ are taken from the equations 
for one-dimensional flow. As mentioned in the main text , instru- 
ment accuracy does not affect C^ as greatly as fluctuations in 
the txxnnel parameters. Consequently, in determining the rms error 
in C^, only the contributions from fluctuations in total pressure 
and Mach number are considered. Denoting root mean square error by 
U, 
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The next two sections describe the calculations of the partial 
derivatives. 


Calculating 



3P. 


M 


The total pressure of the tunnel fluctuates during the operation 
of the tunnel and perturbs the value of pressure at a particular ori- 
fice. The difference in the value of pressure at an x/c location 
on the airfoil will change the calculated value of C^, which may 
be written as 



Since is assumed to be constant 

05 



(A6) 


(A7) 


and 


P+ 2 


(A8) 
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■where 




and K„ are constants. 


We may now write as 

P 



(A9) 


Differentiating with respect to total pressure, 



Calculating 



(AlO) 


(All) 


This case is more complicated than the pre"vious one because 
the functional form of f^ is not known explicitly, nevertheless, 
using the functional definitions given in equations (A2) to (a 4), 
one may •write 
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(A12) 



Assuming ideal, one-dimensional equa'fcions with, y = l.i}, one 
may also write 


-3.5 


^2 ^®t* 


{‘ 4 ) 


(A13) 


-3.5 




f3 (.7M^ — 


(AlU) 


Consequently, 




3M„ 


-ii.5 


M 


= -l.i^ 11 + 


(A15) 


3M^ 




M 




Pt ^co 


.1 + 


1- (ai6) 


Af’tev conducting experiments in the l/3Hneter wind tunnel that 
varied Mach nuniber ahout M = 0*85 » it has been found that the 

■ CO • ■ .... , ' • ■ ■ JL 
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4 


derivatives can "be roughly estimated to he 






= -.2 


(AIT) 


^t» c 


= 0 




9M_ 


= -.7 


(Al8) 


c " 


= .25 


3f, 


3M_ 


= -.8 


(A19) 


X 


c 


= .50 


9f, 


3M_ 


= -.2 


(A20) 


^t’ c 


= .75 


Equations (A15)» (Al6), and (AI 7 ) to (A20) can then be substituted 

3C_ 

into equation (A12) to determine 




f c 


8C 3C 

Once and have been calculated, equation (A5) can be 


3M 


used to predict the rms error in the value of C . She calculated 

■ P „ 


values of rms error are shown in figures' 5 to hk, as well as the 
individual contributions to the error from the total pressure and 
Mach number fluctuations. 

2h 


i 
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page blank: not mimn 


TABLE 


1 


PATH 1 


TOTAL TEMPERATURE « 116.3 K 

TOTAL PRESSURE » 2.12 ATM 

MACH INFINITY » .847 

CHORD REYNOLDS NUMBER * 15.5 MILLION 


Per 

p 


§ 


DISTRIBUTION TAKEN ON DAY 1 OF TESTING 


x/c 

CP 

.00 

1.1953 

.05 

-.0865 

.10 

-.2795 

.15 

-.3417 

.20 

-.3699 

.25 

-.3688 

.30 

-.4184 

.35 

-.4829 

.40 

-.5179 

.45 

-.5503 


X/C 

CP 

.50 

-.5950 

.55 

-.6215 

.60 

-.6604 

.65 

-.2850 

.70 

-.1717 

.75 

-.1169 

.80 

-.0540 

.85 

.0176 

.90 

.1094 

.95 

.2118 



TABLE 2. - 

PATH 

1. 


TOTAL 

TEMPERATURE 


114.8 K 


TOTAL 

PRESSURE « 

2.11 ATM 


MACH 

INFINITY « 

.8 56 



CHORD 

REYNOLDS NUMBER 

» 15.0 

MILLION 

DISTRIBUTION TAKEN 

ON 

day 2 OF 

TESTING 

X/C 

CP 


X/C 

CP 

.00 

1.1983 


.50 

-.5953 

.05 

-.0774 


.55 

-.6203 

.10 

-.2626 


. 60 

-.6652 

.15 

-.3564 


.65 

-.3867 

.20 

-.3806 


.70 

-.1658 

.25 

-.3698 


.75 

-.1022 

.30 

-.4092 


.80 

-.0417 

.35 

-.4739 


.85 

.0270 

.40 

-.5156 


.90 

.1163 

.45 

* “.5464 


.95 

.2167' 


PATH 1 


TABLE 3. ~ 

TOTAL TEMPERATURE » 114.3 K 

TOTAL PRESSURE « 2.10 ATM 

MACH INFINITY * .859 

CHORD REYNOLDS NUMBER » 15.8 MILLION 

DISTRIBUTION TAKEN ON DAY 2 OF TESTING 


X/C 

CP 

X/C 

CP 

.00 

1.2061 

.50 

-.5957 

.05 

-.0764 

.55 

-.6222 

.10 

-.2652 

.60 

-.6686 

.15 

-.3568 

.65 

-.5574 

.20 

-.3842 

.70 

-.1790 

.25 

; -.3697 

.75 

-.0942 

.30 

-.4087 

.80 

-.0327 

.35 

-.4715 

.85 

.0303 

.40 

-.5075 

.90 

,1191 

.45 

-.5486 

.95 

.2166 


I ■■ 

I TABLE 4, - PATH 1. 

1 

! ^ ■ 

TOTAL TEMPERATURE « 1C5.4 K 

TOTAL PRESSURE - 1.85 ATM 

MACH INFINITY « .855 

CHORD REYNOLDS NUMBER » 15^7 MILLION 

1 ■ ' /;■■■■' 

I DISTRIBUTION TAKEN ON DAY 1 OF TESTING 


X/C 

CP 

X/C 

CP 

. GO 

1.2028 

.50 

-.5980 

.05 

-.0796 

. 5 J 

-.6244 

.10 

-.2686 

.60 

-.6727 

.15 

-.3618 

.65 

-.4107 

.20 

-.3852 

.70 

-.1744 

.25 

-.3731 

.75 

-.1011 

,30 

-.4113 

.80 

-.0400 

.35 

-.4740 

.85 

.0245 

,40 

-.5094 

.90 

.1134 

• 45 

-.5488 

.95 

.2174 




TABLE 5. - 


PATH 

1. 


TOTAL 

TEMPERATURE 

1C 

IOC, 

4 K 

TOTAL 

PRESSURE « 

1* 

74 ATM 


MACH 

INFINITY « 

855 



CHORD 

REYNOLDS NUMBER 

ti 

15.3 MILLION 

DISTRIBUTION TAKEN 

ON 

DAY 

8 OF TESTING 

X/C 

CP 


X/C 


CP 

.00 

1.1951 


.50 


-.5908 

• 05 

-.0776 


.55 


-.6208 

• 10 

-.2660 


.60 


-.6677 

. 15 

-.3560 


.65 


-.3710 

.20 

-.3710 


.70 


--.1646 

.25 

-.3724 


.75 


-.0989 

.30 

-.4105 


.80 


-.0407 

.35 

-.4644 


.85 


.0254 

.40 

-.5095 


.90 


.1116 

.45 

-.0024 


.95 


.2132 



TABLE 6. - 

PATH 

1. 



TOTAL 

TEMPERATURE 

' z 

95. 

0 K 


TOTAL 

PRESSURE » 

1.59 ATM 


MACH 

INFINITY » 

.857 




CHORD 

REYNOLDS NUMBER 

Z 

15.7 

MILLION 

DISTRIBUTION TAKEN 

ON 

DAY 

1 OF 

TESTING 

X/C 

CP 


X/C 


CP 

.00 

1.1941 


.50 


-.5909 

.05 

-.0761 


• 55 


-.6178 

.1C 

-.2650 


• 60 


-.6566 

.15 

-.3514 


.65 


-.3796 

.20 

-.3803 


.70 


-.1644 

.25 

-.3665 


.75 


-.1008 

.30 

-.4069 


.80 


-.0416 

.35 

-.4677 


.85 


.0234 

.40 

-.5076 


.9C 


.1144 

.'45 

-.5416 


.95 


.2136 


TABLE 7 


PATH 1 


TOTAL TEMPERATURE » 91,3 K 

TOTAL PRESSURE » 1.49 ATM 

MACH INFINITY * ,956 

CHORD REYNOLDS NUMBER = 15,6 MILLION 


DISTRIBUTION TAKEN ON DAY 1 OF TESTING 


x/c 

CP 

X/C 

CP 

.00 

1.2077 

.50 

-.5996 

,05 

-.0813 

,55 

-.6219 

.10 

-.2713 

.60 

-.6627 

.15 

-.3553 

,65 

-.3142 

.20 

-.3830 

.70 

-.1670 

,25 

-,3705 

.75 

-.1069 

,30 

-.4130 

.00 

-.0464 

,35 

-.4769 

,85 

.0205 

.40 

-.5197 

.9C 

.1145 

.45 

-.5507 

.95 

.2139 



TABLE 8, - 

PATH 

1. 



TOTAL 

TEMPERATURE 

a . 

87. 

4 K 


TOTAL 

PRESSURE = 

1,39 ATM 


MACH 

INFINITY = 

.8 53 




CHORD 

REYNOLDS : NUMBER 

X 

15.5 

MILLION 

DISTRIBUTION TAKEN 

□N 

DAY 

1 OF 

TESTING 

X/C 

CP 


X/C 


CP 

.00 

1.2080 


,50 


-.5965 

,05 

-.0848 


,55 


-.6241 

.10 

-.2748 


,60 


-.6663 

.15 

-.3585 


.65 


-.3691 

,20 

-.3830 


,70 


-.1716 

,25 

-.3724 


.75 


-.1058 

,30 

-.4165 


, 8C 


-.0456 

.35 

-.4805 


,85 


,0206 

.40 

-.5191 


,90 


.1114 

.45 

-.5515 


.95 


.2101 


TABLE 9. 

- PATH 

1 . 


TOTAL TEMPERATURE 

« 86 

.5 

K 

TOTAL PRESSURE «« 

1.37 

ATM 


MACH INFINITY « ,85B 

CHORD REYNOLDS NUMBER =. 

15. 

5 MILLION 

DISTRIBUTION TAKEN 

ON DAY 

2 

OF TESTING 

X/C CP 

X/C 


CP 

•00 1.E107 

.50 


-.5986 

*05 -,0766 

.55 


-.6269 

.10 -•2636 

.60 


-.6767 

.15 -.3575 

.65 


-.5683 

•2C -o385A 

.70 


-.1736 

•25 -.3710 

• 75 


-.1004 

.30 -.4138 

• 60 


-.0435 

.35 -.4738 

.35 


.0279 

.40 -.5169 

,9C 


.1197 

.45 -.5501 

• 95 


.2176 


TABLE 10* - PATH 1. 


TOTAL 

TEMPERATURE 

a 

85.3 K 


TOTAL 

PRESSURE = 

1. 

35 ATM 


MACH 

INFINITY = 

858 


CHORD 

REYNOLDS NUMBER 

“ 15.5 

MILLION 

DISTRIBUTION TAKEN 

ON 

DAY 1 OF TFSTING 

X/C 

CP 


X/C 

CP 

.00 

1.1926 


.50 

-.5884 

.05 

-.0769 


.55 

-.6154 

.10 

-.2621 


. 60 

-.6674 

.15 

-.3519 


.65 

-.5290 

• 2C 

— 0 3 / 86 


.7C 

-.1748 

.25 

-.3657 


,75 

-.0962 

• 30 

-.4047 


.80 

-.0393 

.35 

—.4665 


.85 

.0279 

• 40 

-.5051 


.9C 

,1159 

• 45 

• -.5420 


.95 

,2155‘ 


TABLE 


PATH 


1 


ia« - 


TOTAL 

TEMPERATURE 

X- 

84 

total 

pressure « 

1 4 

31 

MACH 

INFINITY » 

.057 

CHORD 

REYNOLDS NUMBER 

St 

distribution taken 

ON 

DAY 

X/C 

CP 


X/C 

.00 

1,1919 


• 50 

,05 

-.0763 


.56 

,10 

-.2586 


.60 

,15 

-.3521 


.65 

.20 

-.3741 


.70 

.25 

-.3618 


.75 

,30 

-.4028 


.80 

.35 

-.4664 


.85 

.40 

-.5C42 


.90 

.45 

-.5404 


.95 


.2 K 
ATM 

15. A 

2 OF 


TABLE 12, - PATH 1, 


TOTAL TEMPERATURE * B3.8 K 

TOTAL PRESSURE * 1,30 ATM 

MACH INFINITY * .857 

CHORD REYNOLDS NUMBER = 15,4 

DISTRIBUTION TAKEN ON DAY 3 OF 


X/C 

CP 

X/C 

.00 

1,1949 

.50 

,05 

-.0755 

• 55 

.10 

-.2602 

.60 

.15 

-.3429 

.65 

• 2C 

-.3695 

,70 

,25 

-.3569 

.75 

,30 

-.4044 

.80 

.35 

-.4710 

.85 

.40 

- .5C15 

.90 

.45 

-.5351 

.95 


million 

testing 

CP 

•.5882 

.6161 

•.6633 

.4610 

.1725 

.0977 

.0396 

,0248 

.1137 

.2143 


million 

testing 

CP 

.5834 

.6090 

.6547 

.4319 

.1735 

.1065 

.0434 

.0181 

.1108 

.2106 



TABLE 13. 


PATH 1. 


TOTAL 

TEMPERATURE 

K 

B3.3 K 


TOTAL 

PRESSURE ■ 

1. 

29 ATM 


HACH 

INFINITY « 

.853 


CHCRD 

REYNOLDS NUMBER 

“ 15.4 

MILLION 

DISTRIBUTION TAKEN 

ON 

DAY 1 OF 

TESTING 

X/C 

CP 


X/C 

CP 

.OC 

1.1889 


.50 

-.5652 

.05 

-.0804 


.55 

-.6085 

.10 

-.2676 


.6C 

-.6538 

.15 

-.3347 


.65 

-.3106 

.20 

-.3661 


,70 

-.1683 

.25 

-.3595 


.75 

-.1110 

.30 

-.4083 


.80 

-.0480 

.35 

-.4730 


.85 

.0159 

,40 

-.5067 


.90 

.1094 

.45 

-.5395 


.95 

.2105 


TABLE 14. - PATH 1. 


TOTAL 

TEMPERATURE 

» 82. 

6 K 


TOTAL 

PRESSURE - 

1.27 ATM 


HACH 

INFINITY * 

.856 



CHORD 

REYNOLDS NUMBER = 

15.3 

MILLION 

DISTRIBUTION TAKEN 

ON DAY 

8 OF 

TESTING 

X/C 

CP 

X/C 


CP 

.00 

1.1936 

.50 


-.5789 

,05 

-.0770 

.55 


-.6087 

.10 

-.2601 

,60 


-.6520 

.15 

-.3322 

,65 


-.3813 

,20 

-.3473 

,7C 


-.1652 

.25 

-.3651 

.75 


-.1114 

.30 

-.4079 

.80 


-.0506 

.35 

-.4597 

.85 


.0178 

.40 

-.5013 

.90 


,1075 

;45 

-.0028 

.95 


.2077 


TABLE 15. ~ PATH 1. 

TOTAL TEMPERATURE » 81.4 K 

TOTAL PRESSURE » 1.20 ATM 

MACH INFINITY » .055 

CHORD REYNOLDS NUMBER = 14.8 MILLION 


DISTRIBUTION TAKEN 

ON DAY 

1 OF TESTING 

X/C 

CP 

X/C 

CP 

.00 

1.1761 

.50 

-.5723 

.05 

-.0773 

.55 

-.5967 

.10 

-.2621 

.60 

-.6397 

.15 

-.3430 

.65 

-.2717 

.20 

-.3609 

.70 

-.1771 

.25 

-.3582 

.75 

-.1194 

.30 

-.4066 

• 60 

-.0585 

.35 

-.4655 

.85 

.0102 

.40 

-.4954 

.90 

.1037 

.45 

-.5283 

.95 

.2037 


TABLE 16. - 

PATH 

2. 


TOTAL 

TEMPERATURE 

B 

107.3 K 


TOTAL 

PRESSURE = 

3.17 ATM 


MACH 

INFINITY >= 

.855 



CHORD 

REYNOLDS NUMBER 

* 26.2 

MILLION 

DISTRIBUTION TAKEN 

ON 

DAY 2 OF 

TESTING 

X/C 

CP 


X/C 

CP 

.00 

1.1992 


.50 

-.6000 

.05 

-.0611 


.55 

-.6258 

.10 

-.2624 


.60 

-.6736 

.15 

-.3567 


.65 

-.5295 

.20 

-.3792 


.70 

-.1628 

.25 

-.3678 


.75 

-.0932 

.30 

— .4086 


.80 

-.0376 

.35 

-.4717 


.85 

.0304 

.40 

-.5130 


.90 

.1175 

.45 

-.5475 


.95 

.2220 


TABLE 17 


PATH 2 


TOTAL TEMPERATURE « 101.8 K 

TOTAL PRESSURE « 2.92 ATM 

MACH INFINITY * .859 

CHORD REYNOLDS NUMBER » 26.1 MILLION 


DISTRIBUTION TAKEN ON DAY 2 OF TESTING 


x/c 

CP 

X/C 

CP 

.00 

1.2071 

.50 

-.5973 

.05 

-.0798 

.55 

-.6171 

.10 

“* 2664 

.60 

-.6679 

.15 

-.3652 

.65 

-.3769 

.20 

-.3840 

.70 

-.1510 

.25 

-.3716 

.75 

-.1020 

.30 

-.4060 

,80 

-.0356 

.35 

-.4727 

.85 

.0277 

.40 

-.5111 

.90 

.1178 

.45 

-.5480 

.95 

.2208 



TABLE 18. - 

PATH 

2. 


TOTAL 

TEMPERATURE 


98.8 K 


TOTAL 

PRESSURE * 

2.79 ATM 


MACH 

INFINITY * 

.858 



CHORD 

REYNOLDS NUMBER 

=* 26.1 

MILLION 

DISTRIBUTION TAKEN 

ON 

DAY 2 OF 

TESTING 

X/C 

CP 


X/C 

CP 

.00 

1,2098 


.50 

-.5966 

.05 

-.0791 


.55 

-.6174 

.10 

-.2640 


.6C 

-.6686 

.15 

-.3663 


.65 

-.3940 

.2C 

-.3828 


.70 

-.1519 

.25 

-.3709 


.75 

-.0962 

.30 

-.4056 


.80 

-.0400 

.35 

-.4730 


.05 

.0264 

.40 

-.5118 


.90 

.1173 

.'45 

-.5469 


.95 

.2198’ 



TABLE 19. - 

PATH 

2. 


TOTAL 

TEMPERATURE « 

95, 

.9 K 


TOTAL 

PRESSURE * 2. 

67 - 

ATM 


MACH 

INFINITY » .858 



CHORD 

REYNOLDS NUMBER 

X 

26*1 

MILLION 

DISTRIBUTION TAKEN ON 

DAY 

2 OF TESTING 

X/C 

CP 

X/C 


CP 

.00 

1.2102 

.50 


-.5976 

.05 

-.0818 

.55 


-.6190 

.10 

-.2666 

.60 


-.6708 

.15 

-.3625 

.65 


-.3649 

.20 

-.3836 

.7C 


-.1536 

.25 

-.3711 

.75 


-.1003 

.30 

-.4082 

.80 


-.0387 

.35 

-.4709 

.85 


.0245 

.40 

-.5119 

.90 


.1156 

.45 

-.5490 

,95 


.2198 


TABLE 20. - PATH 2. 


TOTAL 

TEMPERATURE 

X 

94 

.3 K 


TOTAL 

PRESSURE - 

2.5 

7 

ATM 


MACH 

INFINITY - 

854 




CHORD 

REYNOLDS NUMBER 

X 

25.7 

MILLION 

DISTRIBUTION TAKEN 

ON 

DAY 

3 OF 

TESTING 

X/G 

CP 


X/C 


CP 

.CO 

1.1986 


.50 


-.6000 

,05 

-.0854 


.55 


-.6240 

.10 

-.2676 


. 60 


-.6673 

,15 

-.3650 


.65 


-.4379 

.20 

-.3797 


.70 


-.1583 

.25 

-.3687 


.75 


-.0997 

,30 

-.4093 


.80 


-.0401 

.35 

-.4751 


.85 


.0298 

.40 

-.5114 


.9C 


. 1199 

.45 

-.5470 


.95 


.2228 



TABLE 21 


PATH 2 


TOTAL 

TEMPERATURE 

M 

93. 

0 K 


TOTAL 

PRESSURE » 

2.52 ATM 


HACH 

INFINITY « 

855 




CHORD 

REYNOLDS NUMBER 

9C 

25.7 

HILLII 

DISTRIBUTION TAKEN 

ON 

DAY 

2 OF 

TESTII 

XV C 

CP 


X/C 


CP 

.DO 

1,2032 


.50 


-.5982 

,05 

-.0811 


.55 


-.6202 

.10 

-.2658 


.60 


-.6695 

,15 

-.3619 


.65 


-.A755 

.20 

-.3793 


.70 


-.1566 

.25 

-.3693 


.75 


-.1021 

.30 

-.A076 


.60 


-.0399 

.35 

-.A70A 


.85 


.0276 

.AO 

-.5130 


.90 


.1160 

.A5 

-.5A76 


.95 


.2190 



TABLE 22. - PATH 2. 


TOTAL 

TEMPERATURE 

X 

91,9 K 


TOTAL 

PRESSURE » 

2.49 ATM 


MACH 

INFINITY « 

055 



CHORD 

REYNOLDS NUMBER 

» 25.3 

MILLI 

DISTRIBUTION TAKEN 

□N 

DAY 3 OF 

TESTII 

X/C 

CP 


X/C 

CP 

.00 

1.2001 


.50 

-.5970 

.05 

-.0820 


.56 

-.6216 

.10 

-.2630 


,6C 

-.6679 

.15, 

-.3655 


.65 

-.5531 

.20 

-.3819 


.70 

-.1608 

.25 

-.3712 


.75 

-.0952 

• 30 

-.4084 


.8C 

-.0362 

• 35 

-.4723 


.85 

.0276 

.40 

-.5092 


.90 

,1185 

.'45 

‘ -.5434 


.95 

,2181 









TABLE 23. 


PATH 2. 


TOTAL 

TEMPERATURE 

X 

91.7 K 


TOTAL 

PRESSURE « 

2. 

48 ATM 


HACH 

INFINITY » 

.85 

5 


CHC(>D 

REYNOLDS NUMBER 

» 25.9 

MILLION 

DISTRIBUTION TAKEN 

ON 

DAY 3 OF 

TESTING 

X/C 

CP 


X/C 

CP 

• 00 

1.2025 


• 50 

-.5994 

.05 

-.0849 


.55 

-.6216 

• 10 

-.2685 


.60 

-.6684 

.15 

-.3640 


.65 

-.4512 

.20 

-.3819 


.70 

-.1559 

.25 

-.3707 


.'"5 

-.0966 

.30 

-,410b 


• ftC 

-.0366 

.35 

-.4742 


.35 

.0269 

.40 

-.5133 


• 90 

. .1 171 

.45 

-.5482 


• 95 

.2198 


TABLE 24. - 

PATH 2. 



TOTAL 

TEMPERATURE 


91. 

4 K 


TOTAL 

PRESSURE - 

2.45 ATM 


HACH 

INFINITY * 

.855 




CHORD 

REYNOLDS NUMBER 

X 

25,6 

MILLION 

DISTRIBUTION TAKEN 

ON 

DAY 

3 OF 

TESTING 

X/C 

CP 


X/C 


CP 

.00 

1.2051 


.50 


-.5942 

.05 

-.0793 


.55 


-.6182 

.10 

-.2644 


.60 


-.6633 

*15 

-.3639 


.65 


-.4160 

.20 

-.3811 


.70 


-.1575 

.25 

-.3695 


.75 


-.1041 

.30 

-.4101 


.80 


-.0442 

.35 

-.4699 


.85 


.0220 

.40 

-.5119 


.9C 


.1141 

.45 

-.5425 


.95 


.2173 



TABLE 26. 

- PATH 

2. 


TOTAL 

TEhPERATURE 

» 90 

• I K 


TOTAL 

PRESSURE « 

2.A1 

ATM 


MACH 

INFINITY * 

.8 59 



CHORD 

REYNOLDS NUNBER * 

25.8 

MILLI 

DISTRIBUTION TAKEN 

ON DAY 

3 OF 

TESTI 

X/C 

CP 

X/C 


CP 

.00 

1.2115 

• 5C 


-.5932 

.05 

-.0789 

.55 


-.6131 

.10 

-.2596 

.6C 


—.6616 

.15 

-.3616 

.65 


-.A688 

.20 

-.3781 

.70 


-.16A5 

.25 

-.3667 

.75 


-.0992 

.30 

-.A0A7 

.80 


-.0A02 

.35 

-.A655 

.85 


.0267 

.AO 

-.5099 

.90 


.1183 

.A5 

-.5376 

.95 


.2193 



TABLE 26. - 

PATH 

2 • 


TOTAL 

TEHPERATURE 

s 

89.8 K 


TOTAL 

PRESSURE » 

2. AO ATH 


HACH 

INFINITY « 

.8 5A 



CHORD 

REYNOLDS NUMBER 

* 25.8 

MILLION 

DISTRIBUTION TAKEN 

ON 

DAY 2 OF 

TESTING 

X/C 

CP 


X/C 

CP 

• 00 

1.2122 


.50 

-.5911 

.05 

-.0802 


.55 

-.6159 

.10 

-.2618 


.60 

-.6630 

.15 

-.3510 


.65 

-.A510 

.20 

-.37A5 


.7C 

-.1583 

.25 

-.3662 


.75 

-.1010 

.30 

-,A033 


.80 

-.0A05 

.35 

-.A662 


.85 

.02A6 

.AO 

-.5126 


.90 

.1163 

.«A5 

-.5A56 


.95 

o2182 


TABLE 27 


PATH 2 


TOTAL 

TEMPERATURE 

as 

86.7 

K 


TOTAL 

PRESSURE « 

2.33 ATM 



MACH 

INFINITY * 

.0 55 




CHORD 

REYNOLDS NUMBER 

* 25. 

5 

MILLION 

DISTRIBUTION TAKEN 

ON 

DAY 2 

OF 

TESTING 

X/C 

CP 


X/C 


CP 

.00 

1.2034 


.50 


-.5847 

.05 

-.0776 


.55 


-.6083 

.10 

-.2608 


• 6C 


-.6557 

.15 

-.3415 


.65 


-.4017 

.20 

-.3649 


.7C 


-.1581 

.25 

-.3579 


.75 


-.1136 

.30 

-.4025 


• 80 


-.0522 

.35 

-.4646 


.85 


.0145 

.40 

-.5078 


.90 


.1063 

.45 

-.5376 


.95 


.2123 

TABLE 20. - 

PATH 

2. 



TOTAL 

TEMPERATURE 


06.2 

K 



TOTAL PRESSURE » 2.2C ATM 

MACH INFINITY - ,8i>A 


CHORD 

REYNOLDS NUMBER 

C 

25.0 MILLION 

DISTRIBUTION TAKEN ON 

DAY 

2 OF TESTING 

X/C 

CP 

X/C 

CP 

.00 

1.1797 

.50 

-.5772 

.05 

-.0769 

.55 

-.6033 

.10 

-.2636 

.60 

-.6488 

.15 

-.3253 

.65 

-.2966 

.20 

-.3507 

.70 

-.1628 

.25 

-.3527 

.75 

-.1107 

.30 

-.4045 

.80 

-.0518 

.35 

-.4648 

.85 

.0165 

.40 

-.5014 

.90 

. 1078 

.45 

-.5332 

.9* 

.2103 


PATH 3 


TABLE : 29 


TOTAL 

TEMPERATURE 

s 

109 

*2 

K 


TOTAL 

PRESSURE « 

4. 

29 , 

ATM 



HACH 

INFINITV * 

.862 




CHORD 

REYNOLDS NUMBER 

* 

34. 

7 

MILLION 

DISTRIBUTI ON TAKEN 

ON 

DAY 

2 

OF 

TESTING 

x/c 

CP 


X/C 



CP 

.00 

1.1987 


.50 



-.5894 

.05 

-.0764 


.55 



-.6209 

.10 

-.2585 


,6C 



-.6725 

.15; 

-.3746 


. 65 



-.5811 

.20 

-.3817 


. 7C 



-.1736 

.25 

-.3733 


.75 



-.0821 

.30 

-.4139 


.80 



-.0254 

.35 

-.4728 


.85 



.0361 

.40 

-.5111 


.90 



.1214 

.A5 

-.5427 


.95 



.2221 



TABLE 30, - 

PATH 

1 3 



TOTAL 

TEMPERATURE 


109 

.5 K 


TOTAL 

PRESSURE » 

4.2 9 

ATM 


HACH 

INFINITY* 

.858 




CHORD 

REYNOLDS NUMBER 


34,4 

MILLION 

distribution: TAKEN 

ON 

DAY 

1 OF 

TESTING 

X/C 

CP 


X/C 


CP 

.00 

1.1993 


.50 


-.5921 

.05 

-.0811 


.55 


-.6214 

.10 

-.2592 


,60 


-.6744 

.15' 

-.3729 


.65 


-.6610 

.20 

-.3799 


.70 


-.1791 

.25 

-.3725 


.75 


-.0849 

.30 

-.4105 


.80 


-.0265 

.35 

-.4715 


.65 


.0348 

.40 

-.5133 


.90 


.1239 

,-45 

-.5410 


.95 


.2213" 


* 


TABLE 31. - PATH 3. 

TOTAL TEMPERATURE *= 106.5 K 

TOTAL PRESSURE « 4.12 ATM 

MACH INFINITY » .856 

CHORD REYNOLDS NUMBER ' 34.4 MILLION 


DISTRIBUTION TAKEN ON DAY 1 OF TESTING 


x/c 

CP 

X/C 

CP 

.oc 

1.1954 

.50 

-.5940 

.05 

-.0638 

.55 

-.6202 

.10 

-.2623 

.60 

-.6748 

.15 

-.3720 

.65 

-.6030 

.20 

-.3836 

.70 

-.1606 

.25 

-.3750 

.75 

-.0876 

.30 

-.4099 

.8C 

-.0306 

.35 

-.4718 

.05 

.0317 

.40 

-.5097 

.90 

.1233 

.45 

-.5382 

.95 

.2232 



TABLE 32. - 

PATH 

3. 


TOTAL 

TEMPERATURE 


102.3 K 


TOTAL 

PRESSURE » 

3.84 ATM 


MACH 

INFINITY » 

.858 



CHORD 

REYNOLDS NUMBER 

» 34.2 

MILLION 

DISTRIBUTION TAKEN 

ON 

DAY 2 OF 

TESTING 

X/C 

CP 


X/C 

CP 

.00 

1.2018 


.50 

-.5946 

.05 

-.0795 


.55 

-.6217 

.10 

-.2602 


.60 

-.6740 

.15 

-.3703 


.65 

-.6493 

.20 

-.3827 


.70 

-.1706 

.25 

-.3750 


.75 

-.0651 

.30 

-.4070 


.8C 

-.0270 

.35 

-.4737 


.85 

.0362 

.40 . 

-.5103 


.90 

.1210 

.45 

-.5396 


.95 

.2234 


TABLE 33 


PATH 3 


TOTAL 

TEMPERATURE 

ae 

IOC 

.5 K 

TOTAL 

PRESSURE * 

3.75 , 

ATM 

HACH 

INFINITY 

861 



CHORD 

REYNOLDS NUMBER 

36 

3A.A MILLII 

DISTRIBUTION TAKEN 

ON 

DAY 

1 OF TESTI 

X/C 

CP 


X/C 

CP 

.00 

1.1968 


.50 

-.5905 

.05 

-.0809 


.55 

-.6180 

.1C 

-.2628 


.60 

-.6709 

.15 

-.3723 


.65 

-.6497 

.20 

-.3803 


.70 

-.1678 

.25 

-.3685 


.75 

-.0828 

,30 

-.A057 


.80 

-.0247 

.35 

-.A709 


.85 

.0390 

.AO 

-.5075 


.90 

.1269 

,A5 

-.5360 


.96 

.2244 





TABLE 34. - 

PATH 

3. 



TOTAL 

TEMPERATURE 

S 

97. 

4 K 


TOTAL 

PRESSURE »= 

3.58 ATM 


HACH 

INFINITY » 

.856 




CHORD 

REYNOLDS NUMBER 

ac - 

34.2 

MILLII 

DISTRIBUTION TAKEN 

ON 

DAY 

1 OF 

TESTII 

X/C 

CP 


X/C 


CP 

.00 

1.1932 


.50 


-.5957 

*05 

-.0798 


.55 


-.6212 

.10 

-.2602 


. 6C 


-.6663 

.15 

-.3707 


.65 


-.5572 

.20 

-.3812 


.70 


-.1634 

.25 

-.3696 


.75 


-.0886 

.30 

-.4043 


.8C 


-.0310 

.35 

-.4682 


.85 


,0309 

.40 

-.5079 


.90 


.1214 

Us 

‘ -.5401 


.95 


.222^ 



TABLE; 35 


PATH 3 


TOTAL TEMPERATURE « 94.9 K 

TOTAL PRESSURE » 3.A1 ATM 

MACH INFINITY * .858 

CHORD REYNOLDS NUMBER * 33,9 MILLION 

DISTRIBUTION TAKEN ON DAY 1 OF TESTING 


x/c 

CP 

X/C 

CP 

.00 

1.1993 

.50 

-.5963 

.05 

-.0777 

,55 

-.6223 

,10 

-.2620 

B 60 

-.6712 

.15 

-.3705 

.65 

-.5968 

.20 

-.3822 

,70 

-.1615 

.25 

-.3715 

.75 

-.0847 

,30 

-.4074 

.80 

-.0283 

,35 

-,A720 

.65 

.0351 

.40 

-.5091 

.90 

.1217 

.45 

-.5^40 

.95 

.2235 


TABLE 36. -• PATH 3. 


TOTAL 

TEMPERATURE « 

94 

.5 K 


TOTAL 

PRESSURE » 3.41 , 

ATM 


MACH 

INFINITY » ,863 




CHORD 

REYNOLDS NUMBER 


34.2 

MILLII 

DISTRIBUTION TAKEN ON 

DAY 

1 OF 

TESTII 

X/C 

CP 

X/C 


CP 

.00 

1.1983 

.50 


-.5891 

.05 

-.0763 

.55 


-.6174 

.10 

-.2552 

.60 


-.6695 

.15 

-.3709 

.65 


-.6552 

.20 

-.3783 

.7C 


-.1670 

,25 

-.3707 

.75 


-.0622 

.30 

-.4011 

.60 


-.0228 

.35 

-.4688 

.85 


.0374 

.40 

-.5090 

.90 


.1239 

.45 

-.5327 

.95 


,2238 


I 



TABLE 37 


PATH 


3 


TOTAL 

TEMPERATURt 


93.0 K 


TOTAL 

PRESSURE • 

3. 

37 ATM 


MACH 

INFINITY - 

.855 


CHORD 

REYNOLDS NUMBER 

- 3A.0 

MILLION 

0ISTRI8UTIDN TAKEN 

ON 

DAY A OF 

TESTING 

X/C 

CP 


X/C 

CP 

.00 

1.2066 


.50 

-.5947 

.05 

-.078C 


.55 

-.6219 

. 10 

-.2595 


.60 


.15 

-.3707 


.65 

-. 5868 

.2C 

-.3828 


.70 

-.1647 

.25 

-.3706 


.75 

-.0009 

.30 

-.4057 


.8C 

-.0339 

.35 

-.4707 


.05 

.0322 

.^0 

-.5089 


.90 

.1183 

.45 

-.5425 


.95 

.2231 



TABLE 38, - 

.PATH 

1 3. 


TOTAL 

TEMPERATURE 

m 

93.1 K 


TOTAL 

PRESSURE * 

3,29 ATM 


MACH 

INFINITY * 

.862 



CHORD 

REYNOLDS NUMBER 

■ 33.8 

MILLION 

DISTRIBUTION TAKEN 

QN 

DAY 4 OF 

TESTING 

X/C 

CP 


X/C 

CP 

.00 

1.1966 


.50 

-.5818 

.05 

-.0726 


.55 

-.6140 

.10 

-.2534 


.60 


.15 

-.3652 


.65 

-.6486 

.20 

-.3748 


.70 

-.1847 

*25 

-.3665 


.75 

-.0883 

.30 

-.4005 


.80 

-.0223 

.35 

-.4675 


.85 

.0401 

.40 

-.5036 


.9C 

.1230 

.45 

. -.5321 


.95 

.2233= 


TABLE 39 


PATH 3 


vl 


TOTAL TEMPERATURE « 92.8 K 

TOTAL PRESSURE « 3.31 ATM 

MACH INFINITY » .856 

CHORD REYNOLDS NUMBER * 33.9 MILLION 


DISTRIBUTION TAKEN ON DAY 6 OF TESTING 


x/c 

CP 

X/C 

CP 

.00 

1.1981 

.50 

♦ + + + 

.05 

-.0750 

.55 

-.6239 

.10 

-.2589 

.60 

-.6667 

.15 

-.3613 

.65 

-.5974 

.20 

-.372A 

.7C 

-.1592 

, 25 

-.366A 

.75 

-.0914 

,30 

-.4090 

.80 

-.0388 

.35 

-.9596 

.85 

.0180 

.AC 

. -.5069 

.90 

.1096 

.A5 

+ '4c3}:5f;jit + 

.95 

.2210 



TABLE 40. - 

PATH 

3. 


TOTAL 

TEMPERATURE 

3K. 

92.3 

K 

TOTAL 

PRESSURE - 

3.22 ATM 


MACH 

INFINITY « 

.8 54 



CHORD 

REYNOLDS NUMBER 

* 33. 

3 MILLI 

DISTRIBUTION TAKEN 

ON 

DAY 6 

OF TtSTi! 

X/C 

CP 


X/C 

CP 

.00 

1.1962 


.50 


.05 

-.0758 


.55 

-.6232 

,10 

-.2594 


.60 

-.6594 

,15 

-.3564 


.65 

5079 

.20 

-.3707 


.70 

-.1567 

.25 

-.3652 


.75 

-.0945 

.30 

-.4086 


.80 

-.0398 

,36 

-.4607 


.85 

.0178 

.40 

-.5047 


.90 

. 1107 

. 45 



.9t 

.2197 



TABLE 


PATH 3 


TOTAL 

TEHPEHATURfc 


9 2 

.1 K 

TOTAL 

PRESSURE « 

3. 

22 J 

MM 


MACH 

INFINITY « 

.857 



CHORD 

REYNOLDS NUN 

BER 

X 

33. f 

j MILLION 

OISTR 

IBUTION TAKEN 

□ N 

DAY 

6 OF TESTING 

X/C 

CP 


X/C 


CP 

.00 

1,2031 


.50 



,05 

-.0751 


,55 


-.6232 

.10 

-.2598 


,6C 


-,6661 

.15 

-.3640 


.65 


6091 

,20 

-.3723 


.7C 


-.1626 

.25 

-.3699 


.75 


-.0865 

,30 

-.4081 


.60 


-.0318 

.35 

-.4635 


,85 


.0177 

,40 

-.5078 


.90 


.1099 

.45 



.95 


,2198 


TABLE 42. - PATH 3. 



TOTAL 

TEMPERATURE 

X 

91 

.4 K 


total 

PRESSURE * 

3. 

?1 , 

ATM 


MACH 

infinity » 

8 57 



CHORD 

REYNOLDS NUMBER 

X 

33,7 

MILLI 

distribution taken 

ON 

DAY 

6 OF 

TESTI 

X/C 

CP 


X/C 


CP 

.00 

1.X793 


.50 



,;o5. 

•“.0761 


.55 


-,6167 

.10 

-.2563 


,6C 


-.6545 

il5 

-.3508 


.65 


-. 5813 

.2C 

-.3664 


.70 


-.1557 

.25. 

-.3627 


,76 


-.0866 

• 30 

-.4051 


,bC 


-.0348 

.35 

-.4573 


.85 


.0177 

,40 

-.5033 


,9C 


.1073 

.'^45 



.95 


.2177 




TABLE 43 


PATH 3 


■4 


■> 


TOTAL TEf^PERATURt » 9C.3 K 

TOTAL PRESSURE « 3.13 ATM 

HACh INFINITY » .857 

CH Jpr> REYNCLDS NUHGER a 33.4 MILLION 
DISTRIBUTION TAKEN ON DAY 6 OF TESTING 


x/c 

CP 

.00 

1.1843 

.05 

-.0772 

.1C 

-.2596 

.15 

-i3567 

.20 

-.3705 

.25 

-.3652 

.30 

-.4085 

.35 

-.4618 

.40 

-.5084 

.45 



X/C 

CP 

.50 


.55 

^.6215 

.6C 

-.6622 

.65 

-.5922 

.7C 

-.1572 

.75 

-.0877 

.60 

-.0343 

.65 

.0188 

.9C 

.1106 

.95 

.2195 



TABLE 44. - PATH 

4 

• 


TOTAL 

TEMPERATURE = 

112 

.6 K 


TOTAL 

PRESSURE * 5.00 

ATM 


HACH 

INFINITY » .855 




CHORD 

REYNOLDS NUMBER 

E 

38.5 

MILLION 

DISTRIBUTION TAKEN ON 

DAY 

2 OF 

TESTING 

X/C 

CP 

X/C 


CP 

.00 

1 .2003 

.50 


-.6003 

.C5 

-.0850 

.55 


-.6244 

*10 

-.2640 

.60 


-.6767 

.15 

-.3775 

.65 


-.5926 

.20 

-.38«>3 

.7C 


-.1649 

.25 

-.3757 

.75 


-.1020 

.30 

-.4109 

.8C 


-.0321 

,35 

-.4788 

.85 


,0314 

.40 

-.5154 

.90 


.1201 

.45 

-.5449 

.95 


.224 5 


TABLE ^5 


PATH A 


TOTAL TEMPERATURE « 10S-.5 K 

TOTAL PRESSURE » A. 50 ATM 
MACH INFINITY » .855 

CHORD REYNOLDS NUMBER = 38.2 MILLION 

DISTRIBUTION TAKEN ON DAY 2 OF TESTING 


x/c 

CP 

X/C 

CP 

.00 

1.2019 

.50 

-.5977 

.05 

-.0828 

.55 

-.6251 

,1C 

-.2627 

.60 

-.6758 

.15 

-.37A9 

.65 

-.6403 

.20 

-.3892 

.70 

-.1659 

.25 

-.3763 

•75 

-.0879 

.30 

-.A118 

.80 

-.0316 

.35 

-.A767 

.85 

.0323 

.40 

-.5127 

.90 

.1186 

.A5 

-.5424 

.95 

.2229 


TABLE 46. - PATH A. 


TOTAL TEMPERATURE « 103. A K 

TOTAL PRESSURE « A. AO ATM 
MACH INFINITY * .857 

CHORD REYNOLDS NUMBER * 38.5 NILLIUN 

DISTRIBUTIDK TAKEN ON DAY 2 OF TESTING 


X/G 

CP 

.CC 

1.1972 

.05 

-.0632 

.10 

-.2665 

.15 

-.3693 

.20 

-.3899 

.25 

-.3727 

• 30 

-.A06A 

.35 

-.A7A9 

.AO 

“.51A1 

• 45 

-.5A1C 


X/C 

CP 

.50 

-.5969 

.55 

-.6232 

.60 

-.6682 

.65 

-.5932 

.70 

-.1618 

.75 

-.0892 

• 80 

-.0332 

.85 

.0299 

.90 

.1233 

.95 

.22A6 



TABLE ^7. - PATH A. 

TOTAL TEMPERATURE * 101, b K 

TOTAL PRESSURE « ^,2C ATM 

MACH INFINITY » .8t>B 

CHORD REYNOLDS NUMBER « 37.8 MILLION 

DISTRIBUTION TAKEN ON DAY 4 OF TESTING 


x/c 

CP 

X/C 

CP 

.cc 

1,2035 

.5C 

-.5977 

.05 

-.0776 

• 5 5 

-.6248 

.10 

-.2578 

.60 

-.6773 

.15 

-.3737 

.65 

-.6098 

.20 

-,3b51 

.70 

-.1698 

.25 

-.3725 

.75 

-.0873 

.30 

-.4076 

.8C 

-.0287 

.35 

-.4754 

.85 

,0365 

,40 

-.5125 

.90 

.1216 

.45 

-.5457 

.95 

.2246 



TABLE 48. - 

PATH 

4. 


TOTAL 

TEMPERATURE 

a 

99,6 K 


TOTAL 

PRESSURE » 

4.10 ATM 


MACH 

INFINITY * 

.857 



CHORD 

REYNOLDS NUMBER 

» 3 8.0 

MILLION 

DISTRIBUTION TAKEN 

ON 

DAY 4 OF 

TESTING 

X/C 

CP 


X/C 

CP 

.00 

1.2117 


,5C 

-.5962 

.05 

-.0769 


.55 

-.6264 

.10 

-.2571 


.6C 

-.6777 

.15 

-.3739 


.65 

-.6314 

,2C 

-.3846 


.70 

-.1786 

,25 

-.3744 


.75 

-.0862 

.30 

-.4080 


.80 

-.0305 

.35 

-.4771 


.65 

.0360 

,40 

-.5132 


. 9C 

. 1233 

.45 

-.5409 


.95 

.2244 


PATH 4 


TABLE ^9. - 


TOTAL 

TEMPERATURE 

s 

97.1 K 


TOTAL 

PRESSURE » 

3.42 aTM 


MACH 

INFINITY * 

854 



CHORD 

REYNOLDS NUMBER 

» 37.6 

MILLION 

DISTRIBUTION TAKEN 

ON 

DAY 4 OF 

TESTING 

X/C 

CP 


X/C 

CP 

.00 

1.219C 


.50 

-.5990 

.05 

-.0746 


.55 

-.6224 

.10 

-.2540 


.6C 

-.6730 

.15 

-.3731 


.65 

-.6583 

.2C 

-.3761 


.70 

-.1644 

.25 

-.3713 


.75 

-.0872 

.30 

-.4120 


• 60 

-.0304 

.35 

-.4753 


.85 

.0328 

.AO 

-,511C 


.90 

.1211 

.A5 

-.5404 


.95 

.2238 



TABLE 50. - 

PATH 

4, 


TOTAL 

TEMPERATURE 


95.4 K 


TOTAL 

PRESSURE « 

3.82 ATM 


MACH 

INFINITY = 

.854 



CHORD 

REYNOLDS NUMBER 

» 37,6 

MILLION 

DISTRIBUTION TAKEN 

ON 

DAY 4 OF 

TESTING 

X/C 

CP 


X/C 

CP 

.CO 

1,2053 


.50 

-.5937 

.05’ 

-.0791 


.55 

-.6179 

.10 

-.2561 


. 6C 

-.6625 

.15 

-.3630 


.65 

-.5883 

.2C 

-.3793 


.7C 

-.1577 

.25 

-.3663 


.75 

-.0935 

.30 

-.4022 


,80 

-.0354 

.35 

-.4646 


.85 

.0263 

,40 

-.5085 


,9C 

.1157 

.-45 

-.5426 


,95 

.2226 


X 







TABLE 51. “ 


PATH 

4. 


TOTAL 

TEMPERATURE 

-3C 

93. 

9 K 


TOTAL 

PRESSURE « 

3. 

72 ATM 


MACH 

INFINITY * * 

857 



CHORD 

REYNOLDS NUMBER 


37, t 

» MILLION 

DISTRIBUTION TAKEN 

ON 

DAY 

4 OF TESTING 

X/C 

CP 


X/C 


CP 

.CO 

1.1963 


.50 


-.5918 

.05 

-.0743 


.55 


-.6100 

.10 

“,2558 


.6C 


-.6676 

.15 

-.3573 


,65 


-.6418 

.20 

-.3730 


,7C 


-.1663 

.25 

-.3647 


.75 


-.0882 

.30 

-.4009 


.80 


-.0331 

.35 

—.4660 


.85 


.0320 

.'fO 

-.5055 


.90 


.1212 

.A5 

-,5336 


,95 


.2229 


TABLE 52* - PATH ^* 


TOTAL 

TEMPERATURE * 

92. 

5 K 


TOTAL 

PRESSURE « 3.62 ATM 


MACH 

INFINITY « .856 




CHORD 

REYNOLDS NUMBER 

E 

37.4 

MILLION 

DISTRIBUTION TAKEN ON 

DAY 

4 OF 

TESTING 

X/C 

CP 

X/C 


CP 

.00 

1.1974 

.50 


-.5906 

.05 

-.0743 

.55 


-.6143 

.10 

-.2507 

.60 


-.6622 

,15 

-.3540 

.65 


-.6432 

.20 

-.3697 

.70 


-.1679 

,25 

-.3636 

.75 


-.0943 

,30 

-.4013 

.80 


-.0318 

.35 

-.4644 

.85 


.0288 

.40 

-.5060 

.90 


.1201 

.45 

-.5372 

.96 


.2208 


TABLE 53. - PATH 

TOTAL TEMPERATURE » 90,0 K 

TOTAL PRESSURE » 3,50 ATM 

HACh INFINITY » .856 

CHURO REYNOLDS NUMBER » 37.1 MILLION 

DISTRIBUTION TAKEN ON DAY A OF TESTING 


x/c 

CP 

X/C 

CP 

.00 

1.16-^ 

.50 

-.5870 

.05 

-.0743 

.55 

-.6090 

.1C 

-.2542 

,6C 

-.6602 

.15 

-.3A06 

.65 

-.4266 

.20 

-.3655 

.7C 

-.1575 

.25 

-.3556 

.75 

-.1023 

.30 

-.4023 

.80 

-.0450 

.35 

-.4625 

.85 

.0231 

*40 

-.5049 

.90 

.1115 

,45 

-.5369 

.95 

.2142 



TABLE 54. - 

PATH 

5. 


TOTAL 

TEMPERATURE 

HI 

106.4 K 


TOTAL 

PRESSURE - 

4.97 ATM 


MACH 

INFINITY » 

.861 



CHORD 

REYNOLDS NUMBER 

II 

• 

MILLION 

DISTRIBUTION TAKEN 

ON 

DAY 3 OF 

testing 

X/C 

CP 


X/C 

CP 

,00 

1.1927 


.50 

-.5904 

.05 

-.0773 


.55 

-.6166 

• 1C 

-.2578 


• 6 C 

-.6725 

.15 

-.3723 


.65 

-.6300 

,20 

-.3786 


.70 

-.1716 

.25 

-.3715 


.75 

-.0837 

.30 

-.4056 


.ac 

-.0275 

.35 

-.4719 


.85 

.0390 

.40 

-.5075 


.90 

.123 2 

.45 

-.5381 


.95 

,2226* 


TABLt 55 


PATH 5 




TtJTAL TEliPEkATUPE » K 

TOTAL PPESSURL » ^.8^ ATM 

MACH INFINITY » .-356 

CHOPO REYNULDS NUMUEk * ^1.7 MILLION 


DISTRIBUTION TAKEN ON DAY 3 OF TESTING 


x/c 

CP 

X/C 

CP 

.GO 

1,2015 

.50 

-.5944 

.05 

-.0789 

.55 

-.6237 

. 10 

-.2601 

.60 

-.6692 

.15 

-.3728 

.65 

-.5906 

.20 

-.3828 

.70 

-.1637 

.25 

-.3726 

.75 

-.0865 

.30 

-.A070 

.80 

-.0281 

.35 

-,A696 

.85 

.0293 

.AO 

-.5093 

.9C 

,1218 

. A5 

-.5378 

.95 

.2246 



TABLE 56. - 

PATH 

5. 



TUTAL 

TEMPERATURE 

£ 

102. 

3 K 


TOTAL 

PRESSURE « 

4.72 ATM 


MACH 

INFINITY » 

.859 




CHORD 

REYNOLDS NUMBER 

1& 

42.0 

MILLION 

DISTRIBUTION TAKEN 

ON 

DAY 

3 OF 

TESTING 

X/C 

CP 


X/C 


CP 

.00 

1.1957 


.50 


-.5956 

.05 

-.0803 


.55 


-.6244 

.10 

-.2621 


.60 


-.6780 

.15 

-.3693 


.65 


-.6530 

.20 

-.3835 


,7C 


-.1739 

.25 

-.3721 


.75 


-.0864 

.30 

-.4081 


.60 


-.0284 

.35 

-.4746 


.85 


.0340 

.40 

-.5121 


.9C 


.1261 

.45 

-.5395 


.95 


.2255 


TABLE 57. - PATH 5. 

TuTAL TEhPERATURE » 100.6 K 

TOTAL PRESSURE » A. 57 ATM 


MACH 

INFINITY « 

.8 55 



CHORD 

REYNOLDS NUMBER 


41.7 MILLION 

DISTRIBUTION TAKEN 

ON 

DAY 

8 OF TESTING 

X/C 

CP 


X/C 

CP 

.00 

1.2027 


.50 

-.5959 

.05 

-.0788 


.55, 

-.6213 

.10 

-.2608 


.60 

-.6776 

.15 

-.3718 


.65 

-.6482 

.20 

-.3684 


.70 

-.1671 

.25 

-.3770 


.75 

-.0821 

.30 

-.4105 


.80 

-.0269 

.35 

-.4651 


.85 

.0352 

.40 

-.5119 


.90 

.1181 

.45 



.95 

.2221 



TABLE 58. - 

PATH 

5. 


TOTAL 

TEMPERATURE 

= 

98.6 K 


TOTAL 

PRESSURE • 

4.42 ATM 


MACH 

INFINITY * 

.8 54 



CHORD 

REYNOLDS NUMBER 

= 41.5 

MILLION 

DISTRIBUTION TAKEN 

ON 

DAY 4 OF 

TESTING 

X/C 

CP 


X/C 

CP 

.CO 

1.1967 


.50 

-.5946 

.05 

-.0635 


.55 

-.6268 

.10 

-.2632 


.60 

+ + + + * 

.15 

-.3746 


.65 

-.6240 

.20 

-.3871 


.70 

-.1703 

.25 

-.3775 


.75 

-.0676 

.30 

-.4089 


.80 

-.0314 

.35 

-.4769 


.85 

.0329 

.40 

-.5139 


.9C 

.1243 

.45 

' -.5426 


.95 

.2277’ 


v t r 



TABLt 59. 

- pat; 5. 


TOTAL 

TEMPERATUPt 

» 96,7 K 


TOTAL 

PRESSURE - 

A, 28 «TH 


HACh 

INFINITY = 

.8 59 


CHORD 

REYNOLDS NUMBER = A1.5 

MILLION 

DISTRIBUTION TAKt 

N ON DAY A OF 

TESTING 

X/C 

CP 

X/C 

CP 

.GO 

1.2022 

.50 

-.5891 


-.0760 

,55 

-.6202 

.1C 

-.2537 

.60 


.15 

-.372C 

.65 

-.6963 

.20 

-.3810 

.70 

-.1766 

.25 

-.3730 

.75 

-.0696 

.30 

-.A119 

.80 

-.02A6 

.35 

-.A731 

.85 

.0379 

.AO 

-.51A1 

.90 

.1232 

.A5 

-.5A09 

.95 

.2251 


TABLE oC. - 

PATH 5. 



TOTAL 

TEMPERATURE = 

9 6. 

3 K 


TOTAL 

PRESSURE » A. 28 ATM 


MACH 

INFINITY * .857 




CHGPO 

REYNOLDS NUMBER 

a 

A1.7 

MILLION 

DISTRIBUTION TAKEN ON 

DAY 

5 OF 

TESTING 

X/C 

CP 

X/C 


CP 

.00 

1.19A5 

.50 



.05 

-.0783 

.55 


-.6235 

.10 

-.26A6 

. 60 


— . 6686 

.15 

-.3666 

.65 


-.6209 

.20 

-.3716 

.70 


-.1683 

.25 

-.3692 

.75 


-.0859 

.30 

-.A061 

.3C 


-.028A 

.35 

-.A6A3 

.85 


.0211 

• AO 

-.508A 

.90 


.1095 

.A5 

+ + ♦ + * 

.95 


.22AO 


TABLt 61 


PATH •) 


TUIAL TEMPERATUPl » ^i;o7 K 

TOTAL PRESSURfc * A.?l ATM 
MACh INFINITY * .d56 

CHORD RCYNDLDS NUMBER = MILLION 

DISTRIBUTION TAKEN ON DAY t OF TESTING 


x/c 

CP 

X/C 

CP 

.cc 

1.1900 

.50 


.05 

-.0723 

.55 

-.6235 

.It 

-.2556 

.6C 

-.6713 

.ii- 

-.3627 

• 6 5- 

-.6673 


-.3721 

.70 

-.1665 

.25 

-.3708 

.75 

-.0359 

.30 

-.4081 

. 0 G 

-.0319 

.35 

-.4629 

.85 

.0215 

• AO 

-.5098 

.90 

.1121 

.A5 

+ + + + 

.95 

.2208 



TABLE 62. - 

PATH 

5. 


TOTAL 

TEMPERATURE 


95.6 K 


TOTAL 

PRESSURE *■ 

4. 20 ATM 


MACH 

INFINITY - 

.B5i 



CHORD 

REYNOLDS NUMBER 

= 41,4 

MILLION 

DISTRIBUTION TAKEN 

□N 

DAY 3 OF 

TESTING 

X/C 

CP 


X/C 

CP 

.00 

1.1B63 


. 50 

-.5935 

.05 

-.0761 


• 55 

-.6183 

.10 

-^.2 5 98 


.60 

-.668? 

.15 

-.3539 


.65 

-, 6498 

.20 

-.3639 


.70 

-.1604 

.25 

-.368C 


.75 

-.0929 

.30 

-.4075 


.60 

-.0335 

.35 

-.4599 


.85 

.0306 

.40 

-.5064 


.9C 

. 1156 

.’4 5 



.95 

.219^ 


TbTAL 

TEMPERATURE 

= 95. 

3 K 


TOTAL 

PRESSURE « 

4.15 ATM 


MACh 

INFINITY = 

.857 



CHQRU 

REYNOLDS NUMBER * 

41.1 

MILLION 

Di STR 

IBUTION TAKEN 

ON DAY 

4 OF 

TESTING 

X/C 

CP 

X/C 


CP 

.00 

1,1936 

.50 


-.5951 

,0b 

-.0765 

.55 


-.6203 

.10 

-.2551 

.61 



,1b 

-.3689 

,6? 


-.6205 

.2C 

-.3821 

.70 


-.1673 

.25 

-.3729 

.75 


-.0730 

.30 

-.9066 

.80 


-.0274 

.35 

-.4729 

,85 


.0352 

.AO 

-.5129 

.90 


,1217 

.A5 

-.5372 

.95* 


.2240 



TABLE 64. - 

PATH 

5. 



TOTAL 

TEMPERATURE 

a 

93, 

9 K 


TOTAL 

PRESSURE - 

4.09 ATM 


MACH 

INFINITY » 

.857 




CHORD 

REYNOLDS NUMBER 

M 

41.3 

MILLION 

DISTRIBUTION TAKEN 

ON 

DAY 

6 OF 

TESTING 

X/C 

CP 


X/C 


CP 

.CO 

1.1971 


,50 



.05 

-.0711 


• 55 


-.6238 

.1C 

-.2569 


.6C 


-.6677 

.15 

-.3604 


.65 


-.6419 

.20 

-.3706 


,7C 


-.1696 

.25 

-.3708 


.75 


-*Cb54 

.30 

-.4068 


,8C 


-.0357 

.35 

-.4616 


.85 


.0201 

.40 

-.5067 


• 9t 


,11C5 

.45 



,95 


.2205 


TABLE 65. - PATH 5. 


tUTAL 

TEMPERATURE 

C 

93, 

7 K 

TOTAL 

PRESSURE - 

4.09 ATM 

HACh 

INFINITY « 

.3 57 



CHORD 

REYNOLDS NUMBER 

X 

41.4 MULION 

DISTRIBUTION TAKEN 

ON 

DAY 

3 OF TESTING 

X/C 

CP 


X/C 

CP 

.CO 

1.1803 


• 50 

-.5861 

.05 

-.0763 


.55 

-.6108 

.10 

-.255A 


.6C 

-.6613 

.15 

-.3410 


.65 

-.5624 

.20 

-.3554 


.7C 

-.1524 

.25 

-.3558 


.75 

-.0997 

.30 

-.4039 


.8C 

-.0430 

.35 

-.4540 


.85 

.0230 

.^0 

-.5049 


.9C 

. 11C3 

.^5 



.95 

.2141 



TABLE 66. - 

PATH 



TOTAL 

TEMPERATURE 

X 

93.1 K 


TOTAL 

PRESSURE ■ 

4.00 ATM 


MACh 

INFINITY » 

.857 



CHORD 

REYNOLDS NUMBER 

* 41.0 

million 

DISTRIBUTION TAKEN 

ON 

DAY 6 OF 

TESTING 

X/C 

CP 


X/C 

CP 

.CO 

1.2056 


.5C 


.05 

-.0725 


.55 

-.6268 

.1C 

-.2556 


.6C 

— • 6657 

.15 

-.3634 


.65 

-.6121 

.20 

-.370C 


.71 

-.1592 

.25 

-.3673 


.75 

-.0868 

.30 

-.4074 


*dU 

-.0320 

.35 

-.4631 


.85 

.0215 

.40 

-.5083 


.90 

.1124 

.45 



.95 

.2222* 


TASLfc 67 


PATH 6 


B L A N K 



TABLE 68. - 

PATH 

6. 


TOTAL 

TEMPERATURE 

a 

1C1.2 

K 

TOTAL 

PRESSURE - 

4.64 ATM 


MACH 

INFINITY « 

.856 



CHORD 

REYNOLDS NUMBER. 

= 43. 

0 MILLION 

DISTRIBUTION TAKEN 

ON 

DAY 6 

OF TESTING 

X/C 

CP 


X/C 

CP 

.oc 

1,1931 


.50 


.C5 

-.0799 


.55 

-.6250 

.10 

-.2616 


.6C 

-.669? 

.15 

-.3728 


.65 

-.6402 

.20 

-.3742 


.70 

-.1842 

.25 

-.3747 


, 75 

-.0836 

.30 

-.4105 


.80 

-.0332 

.35 

-.4652 


.8 5 

.0245 

.AC 

-.5095 


.90 

.1122 

• 45 

44 


.95 

.2247 



TABLE 69 


PATH 6 


TOTAL 

TEMPERATURE 

a 

IOC. 

2 

K 

TOTAL 

PRESSURE - 

9u 

79 ATM 


MACH 

INFINITY >= 

05B 



CHORD 

REYNOLDS NUMBER 

B 

99. 

0 MILLION 

OISTRIBUTIDN TAKEN 

ON 

DAY 

6 

□F TTSTING 

X/C 

CP 


X/C 


CP 

.00 

1.1995 


.50 



.05 

-.0753 


.55 


-.6238 

.10 

-.256A 


.60 


— « 6681 

.15 

-.3691 


. 65 


-.6919 

.20 

-.3680 


.70 


-.1771 

.25 

-.3717 


.75 


-.0319 

.30 

-.9112 


o8C 


-.0296 

.35 

-.9623 


.85 


.0219 

.AO 

-.5125 


.90 


.lies 

.A5 



.95 


.2218 


TABLE 70. - PATH 6. 


TOTAL 

TEMPERATURE 

S 

99. 

C K 


TOTAL 

PRESSURE = 

9.72 ATM 


MACH 

INFINITY = 

857 




CHORD 

REYNOLDS NUMBER 

□ 

9 9.1 

MILLION 

DISTRIBUTION TAKEN 

ON 

DAY 

9 OF 

testing 

X/C 

CP 


X/C 


CP 

• CO 

1.1992 


.50 


-.5907 

.05 

-.0771 


,55 


-.6179 

*1C 

-.2562 


.6C 


-.6712 

.15 

-.3793 


.65 


-.6772 

.20 

-.3789 


.70 


-.1696 

.25 

-.3713 


.75 


-.0692 

• 30 

-.9066 


o8C 


-,0292 

.35 

-.9712 


.85 


. 0390 

.9C 

-.5113 


.9C 


.1266 

.'95 

-.535C 


.95 


.2272 



I 



TABLE 71. 

- PATH 

6. 


TOTAL 

TEMPERATURE 

» 98 

.2 K 


TOTAL 

PRESSURE « 

4.64 

ATM 


HACH 

INFINITY » 

.858 



CHORD 

REYNOLDS NUMBER * 

43.9 

MILLION 

DISTRIBUTION TAKEN 

□N DAY 

6 OF 

TESTING 

X/C 

CP 

X/C 


CP 

*00 

1.1992 

.50 



.05 

-.0726 

• 55 


-•6223 

.10 

-.2566 

.60 


-.6692 

.15 

-.3684 

.65 


-.6918 

.20 

-.3695 

.70 


-.1890 

.25 

-.3722 

.75 


-.0793 

.30 

-.4092 

• 80 


-.0217 

.35 

-.4616 

.85 


.0266 

.40 

-.5087 

.90 


.1163 

.45 


.95 


.2253 



TABLE 72. - 

PATH 

6. 



TOTAL 

TEMPERATURE 


97. 

2 K 


TOTAL 

PRESSURE - 

4.56 ATM 


HACH 

INFINITY * 

.8 56 




CHORD 

REYNOLDS NUMBER 

K 

43,8 

MILLION 

DISTRIBUTION TAKEN 

ON 

DAY 

6 OF 

TESTING 

X/C 

CP 


X/C 


CP 

.00 

1.2009 


.50 



.05 

-.0749 


.55 


-.6268 

• 10 

-.2574 


.6C 


-.6719 

.15 

-.3703 


.65 


-.6831 

.20 

-.3725 


.70 


-.1691 

.25 

-.3754 


.75 


-.0825 

.30 

-.4083 


.80 


-.0306 

.35 

—.4644 


.85 


.0234 

.40 

-.5096 


.90 


.1136 

.45 



.95 


.2250 


TABLE 73o - PATH 6« 

TOTAL TEMPERATURE ° 96o2 K 

TOTAL PRESSURE » ATM 

MACH INFINITY « .858 

CHORD REYNOLDS NUMBER » 43.7 MILLION 


DISTRIBUTION TAKEN ON DAY 8 OF TESTING 


x/c 

CP 

x/c 

CP 

.00 

1.1861 

.50 

-.5876 

.05 

-.0761 

.55 

-.6112 

.10 

-.2571 

.60 

■=■.6639 

.15 

-.3559 

.65 

-.5739 

.20 

-.3605 

.70 

-.1538 

.25 

-.3648 

.75 

-.0904 

.30 

-.4057 

.80 

-.0365 

o35 

-.4560 

.85 

.0327 

.40 

-.5033 

.90 

.1164 

.45 


.95 

.2184 



TABLE 74. - 

PATH 

6. 


TOTAL 

TEMPERATURE 


95o6 

K 

TOTAL 

PRESSURE ° 

4.39 ATM 


MACH 

INFINITY » 

,857 



CHORD 

REYNOLDS NUMBER 

* 43. 

3 MILLION 

DISTRIBUTION TAKEN 

ON 

DAY 4 

OF TESTING 

X/C 

CP 


X/G 

CP 

• 00 

1.1812 


.50 

-.5915 

.05 

-.0742 


.55 

-.6172 

.10 

-.2538 


o 60 

-.6418 

.15 

-.3651 


.65 

-0 6656 

.20 

-.3786 


.7C 

-.1673 

.25 

— o 3661 


.75 

-.0641 

• 30 

-.3999 


.00 

-.0292 

.35 

-.4656 


.85 

.0358 

.40 

-.5075 


.90 

.1236 

.'45 

-.5320 


.95 

.2249 


PATH 6 


I r 

TABLE 75. - 


TOTAL TEMPERATURE » 93.5 K 

TOTAL PRESSURE » 4.30 ATM 

MACH INFINITY « .857 

CHORD REYNOLDS NUMBER * 43.7 


DISTRIBUTION TAK 


X/C 

CP 

.00 

1.1617 

.05 

-.0757 

.10 

-.2578 

.15 

-.3307 

.20 

-.3492 

.25 

-.3530 

.30 

-.4062 

.35 

-.4531 

.40 

-.5037 

.45 



N ON DAY 8 OF 
X/C 


.5C 

.55 

.ec 

.65 

.70 

.75 

.60 

.85 

.90 

.95 


MILLION 

TESTING 

CP 

.5808 

.6054 

.6556 

.4500 

.1556 

.1046 

.0403 

.0161 

.1045 

.3082 



■9.144 m- 


LN2 injection 


Plenum and test section 


0.762 m- 


Drive 

motor 



Fan section 


Screen section- 
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Sliding joint 
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Figure L - Schematic of Langley 1/3- meter transonic 
cryogenic tunnel. 
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Figure 4, - Constant Reynolds number paths and total 
conditions sampled^ 
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Figure 2L 
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Figure 26. - Day 4 data not included. 
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Figure 27, - Day 4 data not included. 
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Figure 29, 
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Figure 34 - Day 4 data not included 
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Figure 36o - Day 4 data not included 
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Figure 45, ^ Beginning of "possible" effects. 
Reference 3 points shown for comparison. 


Total 

temperature, 

T,,K 



Figure 46. - Beginning of “definite” effects. 
Reference 3 points shown for comparison 


